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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To prepare an optimal 
working path for working a component having a plurality 
of working sites by using a plurality of working attitudes 
and a plurality of working machines. 
SOLUTION: A three-dimensional CAM device 2 for 
preparing a working path for working a piece to be 
worked based on the three-dimensional CAD data of a 
component is provided with a working process checking 
part 2 for deciding a working process list by extracting 
all working sites from the three- dimensional CAD data, 
and editing and optimizing at least working features and 
working directions based on the shape characteristics of 
the extracted working sites. 
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1 

HtJfS 3 C A D 9 &jfi't]&ik Id *5 »t 5 £T OftDX 

^fco^TcoApxtim£i4aju z<oi*msn^jDx 

««*tBftLTAPXXa*ft£U r^ftfiSixfcapX 

^-Ri>*^naADX*iRi^^^, *tn2?jDxxa±<oMRSco 

5C3E, S»^HtIfS^PX7>f-^^-$:*S^UTSiJcQ^X 
^-^-com*. jftf^JPXXa&t^Jfc9lcl^V> 

r miiaAp x xss'J tc mi te^jp x ? -r - 5*- -y — to 3fe x. % 
WE^jaxxa»j^Dx«tt*coj83e5 *>*j>* < tv^rtt 

m ki-z>m*m. i ia«^x^^^^ 0 

istcmmmn * *? - * * k itia-r sr^^iatt 
i ia*a5ADx^<^^*jfe 0 

[1***5 ] p&anCO 3 #C7CC ADj — ^ (<H^^V > "Cffi 

^JDX^ £r?JUX-f & ft (T^PX^ X £ f^fijc-r & 3 C A 

RUBS 3 SCtcC A D T r - ^ 3&S*i-JB«IC*5 tt CO^JPX 
*|5tt^oV>TOAPX«««rl*ttJU, ^cO^m^ixfc^DX 

« ur*pxxasrife3ti-^*uxxa«s^©:, 

[i«*Ji6] w«B4Dxxa«w^att» Huie^jpx^^ 
-^•v-RT/HttEiDX^iPio^jE. mifa^uxxa±coi!i 
#<o^m, «3S^Mie»nx7^— ^-v— *i&&\^xm<D 
^Di7 ^ -^-v-coft*, aaiE^jDxxa&wjpxss&jc 
m^^xmw^jijimm^mmimi:^ ^ -^-y—(d^ 
xtt«ria*pxxaK«jtcApx««cois*co e> 

[g*#JR7] • jffifBAPXXa&W^Jtfcli. mIia3^7£C 

adx— ^^bttffisn^t«i»(am^jpxftffi^^u. 

CO (gift £ * OK L , hu SB AP Xttffi 3 ffll fB Ap X# ft & 
UVjPX^(D^^^fTV\ /^o«3ft^jpxgl5S'2iO ? xa 
^Mr^PX$iL5Htlt&^p p 0 ^^UTail^^DX^^t/ 
«Iia»PXXaSr«:^i-S«Hg«:«-f 
5 ISffi^ 3 &5c C AM'^^ 0 
[If 3ftJS 8 ] SBp 0 d<^ 3 ^-cCADf-i?t^S^^ 
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ApxttiApxt-sfc^oApx^^srf^dc-rsi:*^, «r 

15 3 C A D — 9 b ± X <OjjOX£i5& ^«bttS $ * 
r4x^»X«aSffieo^««tcS-5v^T^*< £ WJDX:7 
>f-^^r -&WJDX*|pI«:tB« • ftafc^f-frTJJDIIg 
£r&££i*\ rcogfc^Sn^APXXai-S^v^-CSSE^ 
X/^Sr^S-frS^n^7^SrSB«i-S^i:«:«ra^ 

[0 0 0 1] 

/^pjiAa ufc*»<o»x««iffi«r*aaax»» 
Riwraxxa (*dxw#) xtoJL-rz>fr&<nmjLs* 

[0 0 0 2] 

(D&Jim^n, 2*7cXfi3fc"cCAD/CAMv'^f 

AMfflsntv^o rcD^o a p^coxm^, ix 

i+gppg V ^ 3 SCtc CAD $£{1 £/8 v ^ TiSif^co^tifl 

(^p^d^X^) *M^JBR*^XSo rc0 3^pcC AD^tf 
^^3»;5cC ADf" *l±. I GESXIiSTEP^tO 

[0 0 0 3] rixt^i^ K8t#i-«t 9 3#ct£C ad.S 

©^ffiV^TMp C DC0^^2^5tC7)IEl® (fk u I1-Hl®) (C^ 

i*U rc»2^7cll!ii5±^-tife^if^y , ^X^ifo 

^JUXfe^ (i^.T. CAM^St-*5l^TI±*PX7-f — ^--t 
-^^-T^) , *!Sa$3fc^<oWjp*««rtEAi-Sr: * 

[0 0 0 4] 3&7CC AM.^Mfi> 3^7LCAD 

8t/j^3^7cCADr-^^«^ rG0 3#C7tC 
ADx-^^LTSS5tS^#^^I5^lcj:i9 2^ 
7cHffi«r#RaUTAPXfiPffi, ^JPX^^— ^-y — , 
$*^c0f+*Pttf«* s WJPA^$*X<5 o rc7)3^7icCAM 

X«l^*5tt^Xm, (Wx.fittfty^-^^^ 0JPX^< 
^ * : XA»J* (CD t 5 — SrWKU, rco^jPX/<^ 
7^ P)NC ^JUX^ ^ ©J{^ £ -frT N C ^JPX &n 0 tz. #><D N C 

[0 0 0 5] ^C0«t5<C2ft7cXrt3|fc7cCAD/CA 

X«MfcJC#U"C»«ft*#*S^*DX, 4lt»ftlX. 
l^JPX, ffii»UX^co^JPX7>f — R^ffltSI 
^r, ^JPX*W=t LT«;tl*X.*tOigtem, x-^/uf^j 

mztt U:ii^j coil @ fir#B**-CIRje L , »JX^^ 
50 ^MUt^jo 
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[0 0 0 7] 3ft5cCADT-^S:Sl9ftt5 
3^xCAM^fAm «»^DX«fPtt«re»JAttJ 

u fla^^)jDx§rwi^^Dx^^— ^-r— ^eiotj^l 

T\ ^*Si»SiLTV>5ADXXa, aPX*#*£»38Jfc 
[0 0 0 8] 

^dr ^^m^^o rix^^JDXS|5ffl:SrADXi-S^:«?Jctt, 
«»^Xg5»^ffiffli-Sfc*^aft9^i^5li: Lfc 
«9> «ft^*DX««S:ffiffli-S^*s*>5 0 
[0 0 0 9] U&»Lfc;6Sfe. ±lE2&7c£U ? 3&7t 1 C A 
D/C AM^rAtlj:, (Oflpxasffl^^i-S JJPX 
S:«-IS^XfiS»T*^-r S C t UTS « 
tt<oADX«fUffiSra*a5X*, «»<oflnxg?5^ «fttoAP 
x«#£&ffl UT^DXi-^,fc^co*DX^jii^^i-5 n 

[ooio] ftix/<*flsj»0>m 
fc, ^p R ptc^i-6^DX^S:^-CtG*i-r6i:^(c:, <£/B 
i-^»PX««S:«WLTlv5 0 ^LT, :£T<E>APXSMfc 
£;&DX^afctt<&ADXg?»£ , ffiffl-f 5ADX«lt*i*tftW 
UTf^L^X^^-^^-ir^Tc^LTfli^co^nx 
«Mfcrc>4MPX^;* fcffi* U r*tb*DX/<^ IT 
— iiOllPX»C#i-5fllX^^*:fpj4brv^S. 

[0 0 1 1] Z<Dltft. to7^-ft-^t^f^ 

SMsto * T-teX^^tetft W £ Jit v > 3 sfts , filial 
SBffi^S^t^XRT^^S^L^:?), ^^I^f^ 

[0012] mji'<xfti&mzmm&ffimm%ftiirz>im 

ADXjfe^JC^i^CSo «|cfto"CM<OR3Sa 

[0 0 13] 2 JJctc^ADXXSO S «ljJS^««E 

Lri4^*PXXttfB*3fc?g^JPX(cRR^Stl5. 

JL «»<0*PXg?», «»^JPX»«*ttfflLT«»<0 

[00 14] 3&5cCAD^— ^£flX0fiix.5 3&5cC 
AMv/XrATij:, aDX^CDgSljf|Jjffi£#0X7 ^ 

^r-waje^-eii-c* Apxx&cojgft&t#jpx« 
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[0 0 15] ^rf*«fll4, fflJS<OAPX«|5ffiSr*rf 5 
WFqOflPXKttbT, fflftO*PXg5»&l«a»^JPX« 
*§fc£r{£ffl LT*PXr*fc*O*iiSftaPX^^(0^S:ffi 

«i-e#«*px^ff**ft % 3^5cCAM.^"g^ti^-r 

[ 0 0 1 6 ] X. 2M8Wte, a»^*PXfflffi«r«-r<5tt 

s<o*px»c»lt, «*©*iDX£»&i«»totax«tt 

UT*PXi"Sfe«)0*ig/«c^jpX^^^f^fiK-rsfc 
[0017] 

W tt , So° D © 3 &5c CADr-^ fc*<Sv ^TltetaX* & 
?JP X-f 5 fc *6 coflp JLs< x £ ftf&-1~ 5 an X/ n ^ ffr#;;fri£ \c 
itirfE 3^7~cCADf-^ 3 ^ 
Tco*PXttffi*cov^T<oAPXW««:14fcBU, rcD»tfci£ 
tbfc/WXflMS«:a*bTJ!lOXXa*ft3gU, w60£fo££ 
nfc^PXX^^c:g^v^TBatE^PX/^ 0 7;^^i--5r d:^ 
20 «Rr«i:i-5APX^^f^*«fe-e«>6o 

[0 0 18] »*«2IBtt^«t6^W«, M#JJC11E 

ttofti x/** fft«*tt icjov^T^ Miafflfti- ^ m e « , 
m^x7^— RtrtBiaanx^iRi^aEK, fltria^jp 
xxs_h(Diw#^3Eie. a»offiria*px7-f — ^^-^r 

Jg-&LTSiJcoAPX^w-^-y-^^, M1BAPXXS25: 
t^fttt 5 ^*<5v^THWBftlXxa3SUf-WE*0X7 -f 

^-co^i>*#x, mrie*pxxsgij^Apx«*com^5 

[0 0 19] »3ftxl3ia«{c:j:5*:|gWJi, »*qil|E 

/ipxinsffitt(o&iAiiirttfrnsiiiF«ft ttr-^^^ 

[0 0 2 0] »*q(4lB»cj:5*«Wtt, IS^JllsE 
4RcoAPX^^^ fP**ffi»c*5V^-C, MEi«X^<^ bf^ * 
*nfcNC^-^{cffiofeflJ|£^X««lcJ:5||*pX<0 

[0021] mxiK5mm^£z>mmte. m&(D3ifc 

fcCADr- ^^^<5v^T^JPX^SrjypX"f Sfc^coAP 
40 X'<*«rf|£rici-£ 3^7cCAM5Kg(C*3V^-C, nUIS 3 JJc 
tcC A D x- ^ /j5 TF-tJ&R \c&rtz±X(D IM ^ o . 

vNX«>j!ipi««*ttaL, r©i*ffl*nfc*ixflnefrai 
« L-c»xxa«r*«-f-s»xxa«w^»*#ni ufc 

:t^«tt5 3fo-cCAM8lt^6 0 
[0 0 2 2] »**6B«(Cj:6*«Wtt, IS^J!5fa 
ttco3*5cCAMSiKtcfe^r % WEAPXxmttW^S: 

i±, wiaaox7>f "-^"^-atrtftEiiDx^fiiosesi, mi 
iE^jpxxa±coiiiM#(7)^jE, a«wwsa*px7-<-^^ 

-$rje^LXSiJ^JPX7-<-^-v-co^, mita^PXX 
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[0023] m&*K7tetiL\z£z*&m&* m*mstz 

«fec0 3 9C7tiCAM^BlC*3^r, Sfti^JDXXSttW^a 

*DX»ttlc# L , w b ADX»(fcc0JK*««*> mlfB^D 
X#ia]&&£U £^*nX*filca^V*T*ft< tfcifij 
f£^D R p SrADX-T S f^OII £ lftlEADXfiSffi £ coT#*co 
#«SX^*DX»»fiO|Hl«S:«WU, WE*DXtasffiJc#i- 
SSfJia^X^|p]RWJDX^cD8SMSrtTV>, *>o*g|£to 
toX3S*&U*XS£ftTaDX £;h,6 HiIiS^D a piC*J- LTt 

a*^x»»2fet/mffi^xxs^*«rs«te^*r-r5 

[0 0 2 4] M*xi8iattlcj:S*5SWfi, &5n a pC0 3& 
xCADf- ^»Cl^<5V>Tte^niX^^JDX-rSfc^Oj!lP 

• *j8{k$-frTtt]XXe«rftS$^ reDftjesn 
^JDXXSlcS<5v^rft81EADX^^«r^$-fr5^a^ 

[0 0 2 5] 

[0 0 2 6] El 1 J13#C7CC AD/CAMv/^rA^I 

^I'>7>tAI1, 3^5cCADgll, 3*7cCAMg 
I2 V CAD/CAN477-f^t-^3, 7^— ^KSv' 
^X-k (DNC) 4^NC^Il5^ix, rttfcis 

AD/ CAM^T-Y /UU" — s< 3 tCfl, NCr-^W 
•f5fc^^JPXx-^^<— ^ 7/jS«tt£jh,-C^S. X, 
NCJrar>7,rAI:ii, iifi[Hlj»6^»U"C«ai-r6AP 

[0 0 2 7] 1 2 3 *x C A Dgf 1 ^O' 3 ft 7 "E C A 

Mma:2<Dmm7*y?mx*ibz>o 3/^cadmi 
i*, §|p p p(D3?k7uCAD^f^yy K^-ry^^ic 

ctoTlSlfU, :icO 3&^C AD^tvUcO 3Jfc7cC AD 

I GESXfiSTEPfc07-^«7^ — 
* h^J;9 3E»bT3ft5£CAM3gK2^5g-5t(D-C, 
3^CAD^f^Mail 0, CAD^l 1, ^ 
°^7A^^y 1 2^tUV^ 0 

[0 0 2 8] 3&7cCAD^xM1^&&i5 1 0(2, 3&7ti 

t:J:oT3^7cCAD^f/^^7y >^/1/j:/j^j1d 0 p 

C A D3£H 1 JC^ ft a» $ ttT V * 6 ffiSto 3 C 
AD^x^O^ 3 /j^0rMcO3^7cC AD^^yU^rt^^tti 
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[0 0 2 9] roM^^^S^CAD^T^ 

So 

[0 0 3 0] ^a^A^y 1 2li* — 

12lC(*, 3^5t;CAD^(ll (C^V>-C^D n DC0 3 9C7cC 
AD^7/^^7!J V^£^6t2ft7°n ^7AM^7 
70 V >^^itfc3^^CAD^-r^C0 3^5tiCAD^— ^ 
£ 1 GESXItSTEP^7- ^SEJ*7^~- ?y 
J: 9 ^&£-£T 3 &tgC AMM 2 IdiSbii-^^D 

[0 0 3 1] 37kyzC AM .^iE 2 tt, 3^jcCA 

DgIl/J^^3^7tiCAD7- r CO 3 

&7G C A D^- ^*^NC /JDXm 5 ^-frTNC^O 
X*fT 5 fc * ^ N C 7*- ^ £ ffcfci- ^«|g 5 fc CO 

"C, RM«8flS2 0. *px#ffil«iWSf|5 2 1 , T-*«*n» 
2 2 , |E]ffi*A;fttt 2 3 % toXXStfefttt 2 4 , 
20 W2 5, ^PX/^^f^J*gB2 6, NC7-^M^2 
7, CAD^^52 8 , ^^7^^^^ 29^tU 

[0032] mm^m^ 2 on, 3 ^5tc adm 1 a> 

b(03^CADr-^^ I GE SXilSTEP^7 

JKBHSrffoT-t^SMx — ^**ft, wtf^flflx-* & 
CAMgf4 2 9(7)CAMlJ®Ji(C^^i-^^^^^U 

[0 0 3 3] APX*gflttW«2 1 tt, ^JPX^^COf^CQ 
30 HtJiC^HiJlC, 3&5cCADS61&l^kgtttto;fc3&^ 

cADr-^taot $ 6 jBtt i-ftjric-r & *t * 

tt5 N CflPX« 5 CON C^JDX^ 5 9 ^ 

^^nfcX^^^JPX^^(OT?^^!y^^tT5^Sr 
WLTl>5 0 ro*PX*«6«IWfa5 2 Xft^ffi^X 
ttP C0T#^ ^/ ^ «APX« t N CflDX$& 5 

«r*tfft!X»K*^fl:i:K>T»^3iy^, 1" 

ft, ^ttss, x~^[H]frtoH#x(ixfts®) 

S£j*B*cO««co«| # COT^f"^ ^ ^ 5 aSg*^" IT 

40 ^JDX^ ^ XA^r-^tf APX««^±ft:w 3 Sctc^:^^^ 
^ffit, r CO 3 ^tc^tvU-^ 3 C A D x - ^ (-S<5 

[0 0 3 4] T9«BftllRS 2 2 *PX*:fl3«iWffl 21C 
J: ^> *W«W^tt*, «*PX« JlDXMUftS£tt <h co R| 
fC^*36Sfc5 4:, rco^^/^^r, flitfCAM**» 
2 Sco^^iij^^^^v^T^f^^^co^^ — 7« yir — 
<7>*^«fig, -RtJ«aAPXift i: XA«r^tr*PX««*^«: 
c0 3^^^^/utc^-i-^TW>^^T^Urv^^V^>^ 

50 tUt>^ 0 
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[0 0 3 5] teHBIjgA^&fl 2 3 14, »PX*iffl|fcW«2 1 

pi-s^, apxmicHi-sasjE, t#<d*£u*:v>ap 

[0 0 3 6] ffi«3i®l4, ftcOil^HCA^it 

So 12) 3 (a) (b) {4 3 ftTc^/KfrMrt* Lfc i: * co^jpx 

#?3 0 £±&I]3 1 \C%LttrtbfrtzJLMc3 2 btf^&Vtc 
b%(D&mmi&$:7r^X*5 1 0 , [WHS (a) J4N CAPXJ& 5 

X^3 2(Cfi, *y9 — Z 3 &&&& bftX^ 
& 0 tt*5, 3 4liXA^^^-T'*>^) 0 
[0037] r CO J: ? tdttADXW 3 0 £ X^ 32 t (D=f 

^3 2\£tt\,^X^Z$*y?-3 3#S1&ADX4£>3 oteflfSS 

14, $t)JPX^3 0 £XJ1:3 2 ktD^W&mffil-ZtiftlC 

3 j^ttc c ADf" & ^tt-tzmmnm t u» £ *t, 

^X^^^eSbK3Ei-2>B80NC*DX«5<0^i|i|fc3 1 <0 

[0 0 3 8] APXXatfeS«B2 4J4, 3^xCADr- 
*rt»b£T<OftlXfi*&fattlU ^ftbfflfflSJtfcflPX 

-XO«aiX*flIfirai* • ^iI{fcLT^>n a n£tiWAPXX^ 

^-¥-&t#JPX;£ftto^M, APXXaU* hJha>M«<P 
'II, ffilfccoADX 7 — ^ -y - b T fiij co An X 7 w 
— APXXa&TJttPX£^fc£<5l^-CAPX 

K*»u f-Anx ^ — — co 3£t>*# x_ , x (4Ap xk*s»i 

IC*DX««flDmStfto-C^«o 
[ 0 0 3 9 ] ffiot, ;J0III^ 2 4 (i, 3&tgC 

AD^-^^bi4ffi$nfc««<oADXSpffi{c:»L. rti 

bftlXttffic0»jR#«j&» ^JPX^Ffr L, r COAPX 

#ft{;il^^T'>ft< £fc«P.&£flDXi-5;fca&<OX^£ 

ftxttffiiroTtf^^rjfi&tjsaa!? cos^wrru ad 
x^ic*j-r5Apx^i^^^jpx^rf£co^M^tTV\ >j> 
(OftlXSJlMfcT/xa*: STftlX $ it 6 tnsa i-*f L 

rjftawjDXRRfti^ioxxa^ftftixai-swiiB*: 
[oo4o] fc*5, apxxa«w» 2 4 (4, apxswfco 

JT^«F«*^APXSJ©ftj»-<^ I^MCg^^-CADX^ft 

[0041] ro*Dxxa*w«2 4 (4, »B*a;-ca 
M - *a<ki-5fc«)»c±iEa*JKa &&<dBjX:x*c am 
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[0 0 4 2] Jl£i«MAS2 5 (4, *DX»fficoniMKftfc«f 

• mm4kvfrmm*7T^ffin&mmk l-cadxj& 

[0 0 4 3] X, Jlffi&jMgf: 2 5 14, «fc 9 MAP 

X/** h ff« $ *Lfc N C 7*- * UUfco fc N C *PX«« 
5 tc J: Z>mi)UJL(Dmmzfc CttI Lfctt««rflPXl$W 

[0 0 4 4] j!lDX^^ffj3t« 2 6 (4, JgBBftiJlf$ 2 0 

<Dttimztiizmmy*-* . £ bf-i4ApxxaitwSB2 4 

-f-^-lr-JcS<5v^TNCADX«5^*5*t*X^, 

[0 0 4 5] NCf-^Ma2 7(t ftJX/<;*f1sj3c» 
2 6^«t fJf^jSc^^tfcADX^^^SrS, rto*nX/^A»b 
NCAPX$|5 £«jfts$*TNCAPX£r?T5 fctfXONCT* 

[0 0 4 6] /n^A^y 2 9(4, a^tTa — 

2 9iCf4, 3*7cCAD^-^^lbNCADX^5$rffilf^ 
SiirTNCApX&lltf S-tir^^^xONCx — ^Srf^S$ 
3^7cCAD-r-^/j>b^p p ofOJl^^ 
tToT-tiOSIBBx — ^*r*«?>$^ % rtOMWT*— ^^rC 
AM^^^fj 2 8 ^^^M©±^^7F$-yr6/c^coyn ? 
7A, SADXWtXft^tpAPXWtft^^wafcTC^ 
x/^^r^^^-^, r co 3 ^5c^ex/i-^ 3 ^CADf- 
50 ^ \zm^^Xmft HTNC APXttl 5 (Cfc ft £ ffltfJPX* 
fcNCADX«l5 «r«WJPX««*^#:i:fl5T*^* !/ ^ 
^jT^5^o^7A, «*PX*i:*PX««»*ft:fc 

2»3E3E, NCAPX«5^Bi1--58E5E, ^Si^cofc^co 
t»^X(4OTjJ[0.t'c^A^^-^5^ P n ^7 AdSlE«Sn 

[0 0 4 7] X, T'D^A^ii 2 9tC^4, lH5o a n c0 3 
f^TcC AD7- ? \zm<)\<^XWMJC-W&1)UJLlrZ>tzft<D 
40 lBJL/<X&i¥f&1rZ>k tic, 3^-cCADr-^^b^: 
-C<oAPX»ffiS:ffllU$*, c4tf>APXSPffitO^^»«{c 
g-5^X^>^ < <b t>APX7 >f -^-v — R WjPX*rpJ «riB 
« • »aMfc*ii:TaDXXa«:ft3£S-e\ ^co^^^iLfc 
APXXai-S^V^TAPX^^ 0 ^$r^^$-y:^y^ '/y±,fr 

[0 0 4 8] JbffiCADXC AM77-f^t- /^3J4, 
3^5uCAD^g 1 /j^03^7cCADr- ^^^ttlji 
otftfU /j»o3*7cCA MS K 2 b ©RflSi 9 

^ U T V> 6 3 C A D x — ^ ^rfrc^tU b T 
JO 3»c5cCAM.«B2JCiKi-«tg^^UTl^o 
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[0 0 4 9] X, C AD/C AM77^f /I'D— /<3f£, 

[0 0 5 0] rcO^-^^v-^^A4(i, ^Dl7-^ 

[0 0 5 1 ] ft^, ±|Bco*D<«figSnfcv'^7 i A^ 
[0 0 5 2] SftTtCAD^ftlte, 3^CAD^f 

mm^KXoX 3&7cCAD$gKl fc^ASISkSix-C 
V >6 tl^<7) 3 ^ 5c C A D ^ ^yl^CO ^ B)f 11 3 ^ 5t C 

f £5 3 tec AD-^x/K^^e^li >^ 

rc03tec AD^rx/Mi, tcDm&vjmky*—? 
v ^ Kit* £ ^^-ISJg^^BM^ i:Hl:CAD« 

[0 0 5 3] 3^7cCAD^miJi, ^7^^ 

Lfc3ft5cCAD^/u£«&2|Sfl^ f^IGESX 
liSTEP?©7-^S»7*-7jx HlCj:t)ffiBlUT 
CAD/CAM7 7 ^^t-^7(^5o 

[0 0 5 4] r COC AD/C AM7 7^^f- /< 7 13. 
3^%CAD^1 1 /j^C03^7cCAD7-^^ltl 

[0 0 5 5] — 3^CAMM2^t ? CAD/C 
AM7 7 yut-/^ 3 C^f UT 3 teC A Df-^ iOi 
^9m^/J s A^$tb§ :^CAD/CAM7 7 ^yU 
D— ^3(2, «tf£;h/C^5 I GESMSTEPf(D 
7-«|7t-vy McJ; 9ICife$^c3*7cCAD 
7*— * £Sc^£ti LT3 te C AMi| 3 

[0 0 5 6] rc03*5uC AMM2H, CAD/CA 
M 7 r -f ^ D" - ' < 3 /j »fe S * 1 & o fc 3 2k 7U C A D X — ? 
£;i<D3teC AM^g2^Sc07^~-r 5/ McScift-f 

[0 0 5 7] 3ft7cCAM3SH2^>JKM4Q ! ?Mai2 
0f±, ii©7t-7 7 M;|ftU3^CAD7- 

JSBfl£iXfc3&7cC AD?" ^CAM^2 8 CO^ 

[0 0 5 8] Xs 3teC AMU 2(1, 3fc"cCAD 
M1W3 J^tuC AD 7 — 9 *:§i"tl)t t SBigiSW* 

{£, to7^-f-V-, ^Ii$4^'c03fc-cCAD7 
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/0 

««*«BU, ttffii-6NC/nJX«5Sri8SU, 

lC*tU i8^£*L*LNCto]Xt&5 ^fflv^T^DX^^ 
NC^JDX«5^ttffi-r5XA J ^*DX*fl=«^-&WJDX» 

[0 0 5 9] ftl£, ADX^^^Sr^rici-5WWJDX^1- 

£ NC?JPX^5 *^WjaX««»^#O*O*DXSl5»c0 
3lk7cCAD7-^«:tt^B3U ADXfe*^t*oTl£a 

*UXfe5fiicS<5<^DXXe»-«eo"CCAM* 
^£&2 8<^^^lj©_h-Tr3^7cC AD^r/^^^^*lH] 

[0 0 6 0] rcOADX» , -W*f*»2 ltt, 3teCAD 

tt, {fl* 3 te C A D^7/^«J^ Lfc <b # ^JifEIU 
3 (a) (b) J: 5 fctftfJDX* 3 0 t XJI 32<h ffcix 

Ji\ XH3 2*APXMtefi[|l*T*[5]te&Wj$^i:^ro 
^^-33 o5feiS<ott,«;^«^Dx«J 3 o 

[0 0 6 1 ] rcO^F^aiy^oa**, 1§JtfHIX«?3 0 £ 
±«3 l*2i»*tWbnfcX*3 2^/^^L^r^:^^ 
ttJ^tuS^, f»«&»2 2tt, i3(c)lOTtJ:^: 

30 i»fi"CCAM^|fi5 2 8IC^-f-£ 0 

[0 0 6 2] ^/j^sS^Hfc^, »Jtft*#^b» 

^JE, *DX«JcBii-sgE3E, T»«)»feU*v^jpx* 

mA£)U 2 3 tt, _hfeiU 3 (a) (b) iCTpi-tftflnX^ 30i 
Xft 3 2 ^ co^Ptf-Cfclxfi, ±iam 3 (d) (c^-f J: 3 

C AM^^^152 8 CO^S0iiS±(rjoV^T, NC^JPX>tt5 
r rJC*5V^T*XLb*L6j»««tt, 3teCAD 

r - ^ co^ttx - * t 5 * % tc BB1- 5 » 

[0 0 6 3] ^(D±5«w3ft5£WfcliaiDX*tX*fi:4' 
tP^JDX«««^ft: ^ WT*0*«rttW*Sj|»7i-a > ft 
IC, ^PXXm^^f+/jStT^x-5o 

[0 0 6 4] MitJ£W#cotg^«Cj:oT*PXXm^^ 
2 4/jS®)jf1=i-5o 5feT, JDIIfittW»2 4li, 3»C7C 
C ADx-^^b^rcO^PX^{fi:Srttitti1^o 
50 [0 0 6 5] ^C, JJUXXg&?«|5 2 4 ti, «3Hi L/cM 
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B^<? Vfrtmifcfrh'KlBT., i$*ry hAPX, ttffiAP 
XA^(**ift«r«Ki-s 0 

[0 0 6 6] Rid, flDXXaSfcWtt 2 4 fli^cOjjPX 
SPii^-tn^VcoADX^ ^ — — «^JUX;frft£ 

TCAM«^tt2 8C:^i-& 0 
[0 0 6 7] El 6 tt?D»l«IB^PIl8 y * I- <Olg5£E] 

S» «JPXg?5» , ^PXEflPX^-^-, xa# 

APXKSco^jPX8W4J£o^T<P*^£ LT V * Mb£ 
4x> ffiSESixs «£ ^:^otv^ 0 ft**. #px:7^ — ^ 
ir— (cti, {fllxtfM- l l , M^y -11, JM>/y - i 

rij T2j T3j *if*sEifi*4x, raxfe r i j 

T2j T3j tcj: f9-tn-tWjnX*r6lS:**?U-Cl^5 0 
[0 0 6 8] KSftfl?*^ aSSCADRH'OCA 

*PXa5ffi(^«8Si:«llft(DAPXffi3gS:«IB*i-5o 
tfcf^&TplC LT, 3 ^TcCAMil 2 COC AM^Tj^gP 2 
8 izmTF £;Jxfctf!lx.tf[gl 6 [Ct^I-J; 9 fr^jpxxa U ^> h 

[0 0 6 9] i-ft Apxxa*w*s 2 4 fit, ApXX 
Mc*tLT, ton? 4 -^^-RWrnT-XfiKOm 

5--V-^r^L"CSiJ^JDX7^— ^-y-coffr&, JjPXX 3(7 

ss.WJPXg|»^-s^v^"CADxxsslJ^^fl]X7 ^ 

-60^T>*#x, ^fi»DXXSSiJfcADX««c^lS^*tto 

[0 0 7 0] *£oT, -)JPXXe«W»2 4 f*, 3 C 
ADr-^ b«JttJ $ ftfc*«to*ni*Mfc K** t , m 
b/rax*B(fi[<0«tt1*lK/j»b*DX*lRlS:*3eb, w<0?JPX 
*fitS^v^'>&< i:^^p a p^^PXl-^)^:^coXA<t 
ADXSPffi £ ^*tOW«tt&^DXiS»oiHll»«r*J»f L , 
APXWffitc^l-SAPX^RT/toX^jfecoffiH^ftVV 

/j^g^^jpx^^u'x^^sr^ux^iL^^D D ptc^ ^ 
u-c*a3fcj!nixj?*ati 5 iDxxa«:ft3e-rs 0 
[0071] El 7 t±a*^coApxxg y ^ h 

fl\ Apx^-^-v-i: ttl, mffimx, 

s/h-21 Id** LT^PXM 2 -> 1 , 3 ffiUBJSjfcaK^r ^ 
h^KiESix, tf^ry 1—2 2^UT^UX©2->1, 

smmiiktftrv msg&^jx. M4-4 uc^j-lt^px so 
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®4-*8*SgEiB$iX, N44 -4 21c#LT>JPX3q4->8 
^fEi^^iXTV^o 
[ 0 0 7 2] J»flf»ttfflS2 5li % flPXgM&CD7£tt 

^m^^^r)jpx7^-^^-2&Wjpx*^^^^ffl 

[0 0 7 3] J£A±coJ; 5J-UtAPXXSy * h<0«* ■ 

MMsasttT-r* *: , ^px^n°^^^2 6i*. jsm^m 

Si 2 OtdJ: ^^^ixrci^Mx — ^tt0iffiJRA*»2 

tffflajjB^f+AP^ix^JRMT 5 — ^ % $ blcttJnxxatfc 
Wtt 24ia>3 **$n^:*a WJDXgS»&WJDXXa 
icS<5^tNCftIX«5Jc*5tt5XA, flii»St^ 

-^^ ami-**) ^ri+m-r^o 

[0 0 7 4] NCr-^M»2 7 11, ApX^yMfrSSP 

2 6tc£ 9m&$;ft,fcAPX^;*&g x ^^^jPX^^^/^b 
N C^JDX^ 5 &W)VE£l£X N C^JPX^fT 9 fc^CON C X 

[0 0 7 5] ^(Z)J:5^33k7cCAM.SgK2T^rit$iX 
TcNC^— CAD/CAM77^^t-^3|C^ 
t>H, ^COC AD/C AM7 7-Y^f- 3 60^X7*— 

[0 0 7 6] -tit, 7-^&>XrA4/j^jCAD 

/CAM77^^t-^3i:^Ugt9»Sbix 

Zt, r£OCAD/CAM77^/Hj— 3 (i, ^JPXx 
-^-c— j* 7{d^ < f : ^ixr^^NC7 f ~-^$rI^^ajLT 

[0 0 7 7] r.^)^— ^^i/7>fA4{i, #PXx — ^ 
^ 7 tC^W $11X1/^5 N C 7* - * «:*iN C ^JPX^ 

^5(CiT^"t"^o rcONC^JPX^Sfi, NC7- ^ 

o xtt*p xft ^ Mir z> n c tox & s t co t & 5 0 

[0 0 7 8] ^ICNC^DI^itTt^t, 0»J^tf«5iS, 

«)j»x«^ ^ t*f y ^J!rax®^co^^/js^g^i-5 r ^ 

ii, ^^^[H]iE!1-^/c^(c^pi^ x 0H;LtfXfl:<OlHj 

[0079] rcoj:5/j:a*, «»tt«# *c J: oTADX 
^»T^JDX*#t0^Hc0««*SA/3Six5(O-e; Sflltt 
*WP2 5ii, rcoHApXcO*S*T*«>5APX5»T^JDX* 
, ^!lx.(JX^co[H]!jiam, ^C0i^f9 3tS, ^9 
ai^S^^cO^HcO««^JPX«Wx-^^<-^8^ii 

[0 0 8 0] rcoj: ptcXIS— HMico?^^^^t>T{i, 

3 ?^7c CAD x - ^ /O^ fb^T cO^PX^ffi^rllilttS U , Zix 

^•ir-A^PX^lfii^tSI* • *ii^bLTAuxxay ^ h 
$:^^L, w^^^^nfc^DXXifiy ^ htcS<5v^T^P 
I^«rffj*t5J:5 L/c cor-, Apxttffi^lKftflBSr 
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«^^PX^Sr{^ffl-r^^p° D ^^pxi-^iJ^, 
?JPXgM£&*g3&coXJL S«if9, *I«tt«:ttfflUT*0 
Xi-5*PX^^Srffj*T?*, ttJX^^fp*com*c, SKig 
ttrr#^^p R p^*fi-6^DXlRi&^^TftiilL. Zixh* 
1m ttZittbcDMJLm&t* Mt6NC AP ITO 5 £ 
»WUTAnXtt3SSrffj*L, rHSrTctc^* a/jDXftffi 
coflPX^* firfls* U rtL^rig^ bT-iaco^DX^^-r 

APX^^^*Jcil^U^/t^«^bTV^fc{lU^JPX«ffi 

^sa^-ecox^a*, ^t/rcDX^-^oittafc 

[0 0 8 1 ] X, *DX«^i^^ft^»^c:S<5V^T^3fc< 
ir<3*DX7-Y-^ir-2feWJPX*|RlSrtlS« • ft«{bLfc 

5. 

[0 0 8 2] X, K^U/j^M^n^NCr-^C 20 
t^ofeNC^JPX««5^J:S»JPX(75«*jCMi-5APX 
«»T»PX*f*co3E1Eofflf W&apXffiKT*-*^—* 8 

[0 0 8 3] 

^^jPX^iL^^i-a^o 0 p^JPXic^tL-C. 1S»^JPX 

m&RXJ t 1£&<ntoT.mw.&tizm ur^jpxi-sfc^^*® 

WJPX^<^Srft*-e*«3!lPX^^f^**j6, 3&5cCA 
[0 0 8 4] X, *5B^tcU:n(i, **«>»lX»ffl«r* 

-ragpp^^pxjc^-bT, ia»ro*pxgs^&u t is»<o>jp 

X«« ffl L T APX"T 6 at) <£>*jg ttttlX^* £r ffr# 
[UliScotSI^^^] 

[Bl] «ii^5 3^7cCAD/CAM^fA 
CO— ^MiC07gl6£i8ffl LfcNCflPX^xi*cO:£ 

[Ho 

[12] «0^llH^^3^CAD/CAMy^fA 40 
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AMii^K/ o^^a 

[133] «il:^b5 3^7cCAD/CAM^fA 
CO— *»<OJfi?ffi^*3Jt 6 3 fcTtff/l'&Wfr bfc £ # CO 

[H)5 ] #$89in«;b* 3*7tiC AD/C AM^fA 

co~^M<ojKffij-*5fts«}»i«ffi<o;jpxxs y * hcos 

[HI6] *MlC^b^3^CAD/CAM^fA 

©-**<o»«iic*5j-t5«*«coj!jnxxay * h£^-r 
[??•*§- cornel 

1 : 3&x;CAD3£g 

2 : 3^CAMM 

3 : CAD/CAM77-f/Hj--/< 

4 : t*— ^fccigv'X'r A (DNC) 

5 : NCpJim 

6 : iifglgm 

7 : iDlf-^^-^ 

8 : APXStWx — ^^<— ^ 

1 0 : SS^CAD^t^HMpP 

1 1 : CADI/T^5 

1 2 : 

2 0 : KHftQAffi 

2 1 : APX*bS#IM« 

2 2 : ^F^«*Rgp 

2 3 : iHjiglSI A^lgfl 

2 4 : JjPXXSlfcMtt 

2 5 : mm&m& 

2 6 : JJDX'<;*fMMP 

2 7 : NCr-^M^I 

2 8 : C AD^j^£P 

2 9 : 7°P^7A^^y 

3 0 : ffltfJPXft 
3 1 : £1Hi 

3 2 : XJt, 
3 3 
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